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pressive tables of steam pressures at different temperatures, heats
of combustion of coal, gasoline and oil. But we are looking for
the basic principles which underlie man's application of heat to
do work. Let us therefore give a moment's thought to the ideal,
or perfect heat engine, one that exists only in the mind of the'
scientist and can never be constructed. It has a perfectly fitting
piston, absolutely no friction, perfect insulation wherever insula-
tion is desirable, and perfect conducting properties where conduc-
tion of heat is needed. By considering the ideal we quickly dis-
cover the goal towards which engineers can work, the best that can
possibly be hoped for even if all mechanical or other imperfections
are completely eliminated.
In the ideal engine some gas is shut up in a cylinder containing
a movable piston. Heat is supplied to the cylinder; the gas ex-
pands, pushes the piston, does work, perhaps starts a flywheel to
turning. In expanding, the gas would have cooled itself if no heat
had been taken in; but the heat reservoir supplied heat. Now, in
the second stage, the supply of heat is shut off and the hot gas
expands still farther, at the expense of its own heat energy. Thus
it does more work, but cools itself. We now face the problem of
restoring the original conditions so that the action may continue
over and over, in a cyclic fashion. In the third step, some of the
energy stored in the flywheel is used to push the piston down,
compressing the gas. The heat of compression is discharged into
the surroundings, or perhaps to a specially cooled condenser. In
the fourth and last operation, some more of the flywheel's energy
is used to complete the down-stroke of the piston. The heat
caused by this compression is not discharged but is left in the gas,
which thus returns to its original high temperature, ready to begin
another cycle.